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Abstract Text - ABTX (1): 

A time division communications system for radio 
communication between 

primary stations and a plurality of secondary stations, 
having a normal Idle 

beacon message transmitted by the primary station 
when it has an otherwise idle 

period. To reduce interference with stations in adjacent 
areas, and power 

consumption, during long idle periods the primary station 
ascertains whether 

secondary stations which are in range are experiencing 
sufficiently low 

interference that the primary station can switch to a low 
duty cycle link mode. 

In the low duty cycle mode paging messages are 
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transmitted as required, and low 

duty link reassurance messages are transmitted at 

relatively long intervals. 

If either the primary or secondary stations detect 
sufficient increase in 

interference, the system reverts to the normal idle state. 



Brief Summary Text - BSTX (5): 

There will be times, such as at night, when the base 
station is Idle . 

Currently the DECT specification requires base stations 
to continue 

transmissions on their last active forward physical 
channel to provide the 

system functions of broadcasting the basic system 
information, base station 

identity and a frequency and frame timing reference. For 
convenience of 

description such transmissions will be called "normal 
idle beacon" 

transmissions. A secondary station in range of the 
primary station can remain 

tuned to the active forward physical channel but can 
power down. It wakes up 

to receive regular paging transmissions which are sent 
every 160 ms (or 16 

frames) and to check every 2 or 5 seconds that it is 
correctly tuned to, and in 

synchronism with, the primary station. A reason given 
for having these normal 
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idle beacon transmissions is that the system must be 
capable of setting-up a 

call with a secondary station already locked to a primary 
station within the 

guaranteed maximum connection time of 1.5 second 
specified by most telephone 

authorities. Therefore, a secondary station wishing to 
make a call must be 

able to scan the physical channels to obtain the best 
channel and then 

establish frame and slot synchronization using the 
normal idle beacon 

transmissions. These transmissions also enable the 
secondary station to save 

power by permitting them to power down. However, if it 
is quiet, these regular 

normal idle beacon transmissions generated every 1 0 ms 
can be a source of 

undesirable interference, in addition to being a waste of 
power. In fact some 

workers in the field of cordless telephones believe that 
base station 

interference in a residential area may limit the range of a 
secondary station 

because if it detects excessive Interference on a 
channel it will search for an 

acceptable alternative channel. This task may be 
difficult if there are a 

relatively large number of nearby primary stations 
transmitting normal idle 
beacon signals. 
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Brief Summary Text - BSTX (9): 

According to one aspect of the present invention there 
is provided a method 

of optimising the transmission of idle beacon messages 
by a primary station in 

a multi-channel radio communications system 
comprising a primary station and a 
transportable secondary station. According to this 
method the primary station 

monitors the traffic history and local interference 
environment during an Idle 

period. In response to the conditions of the primary 
station not having a 

radio link established with any secondary station after 
the expiry of the 

predetermined time interval and detecting a level of 
interference not exceeding 

a certain level, the primary station adopts a low duty 
cycle beacon mode in 

which the frequency of the transmitted idle beacon 
messages is less than the 

normal idle beacon transmissions transmitted by idle 
primary stations when said 
conditions have not been detected. 



Detailed Description Text - DETX (10): 

In order for a primary station to switch from a normal 
idle beacon mode to a 
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low duty cycle beacon mode two conditions have to be 
met. Firstly, the primary 

station has not had a radio link established with a 
secondary station for a 

predetermined time, for example 1 minute. Secondly, the 
primary station 

detects that the surrounding interference from 
neighbouring equipment is at a 

sufficiently low level that a reliable low duty cycle link 
can be established 

for the primary and secondary stations. 

Detailed Description Text - DETX (14): 

A secondary station will monitor the primary station's 
LDLC transmission 

until it is complete in order to obtain a timing reference 
for future 

"wake-ups". In the event of a secondary station not 
detecting a LDLC message 

in the frame following its original request then it will 
energise its receiver 

to scan all the pairs of physical channels as the primary 
station may attempt 

to establish a low duty cycle link on another pair of 
physical channels. 

Failure of a secondary station to detect a LDLC message 
may be due to the 

primary station detecting excessive interference on the 
duplex voice channel 

selected by the secondary station when transmitting the 
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original LDLR message. 

In such a situation, the primary station does not reply on 
the forward physical 

channel of that duplex voice channel but will select 
another empty duplex 

channel and address the secondary station. The primary 
station transmits 

further LDLR messages in every frame for a 
predetermined time for example 200 
ms, on the newly selected duplex voice channel. A 
predetermined number, for 

example three, exchanges of LDLR messages are 
permitted before the low duty 

cycle link establishment is abandoned and the primary 
station and the secondary 

stations within range return to the normal idle beacon 
mode. 



Claims Text - CLTX (3): 

responsive to said primary station's detecting the 
conditions that said 

station has not had a radio link established with any 
secondary station for the 

duration of a predetermined time interval, and that the 
level of Interference 

does not exceed a given level, adopting a low duty cycle 
beacon mode in which 

the rate of repetition of transmitted idle beacon 
messages is less than the 

normal rate of repetition of normal Idle beacon 
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transmission by primary 

stations not detecting said condition. 
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[57] ABSTRACT 

A time division communications system for radio com- 
munication between primary stations and a plurality of 
. secondary stations, having a normal idle beacon mes- 
sage transmitted by the primary station when it has an 
otherwise idle period. To reduce interference with sta- 
tions in adjacent areas, and power consumption, during 
long idle periods the primary station ascertains whether 
secondary stations which are in range are experiencing 
sufficiently low interference that the primary station 
can switch to a low duty cycle link mode. In the low 
duty cycle mode paging messages are transmitted as 
required, and low duty link reassurance messages are 
transmitted at relatively long intervals. If either the 
primary or secondary stations detect sufficient increase 
in interference, the system reverts to the normal idle 
state. 
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. primary station. A reason given for having these norma] 

AlEraOD OF GPTIMI23NG THE TRANSMISSION idle beacon transmissions is that the system must be 

rvSL«]S™^^^?H^? A capable of setting-up a call with a secondary station 

COMMUMCAllf^^ already locked * a primary station within the guaran- 

MuHOD 5 jg^j njaxinjum connection time of 1.5 second specified 

Bi^DATivm a- — _ T^Ti«-**^-^, by most telephone authorities. Therefore, a secondary 

BACKGROUND OF THE INVENTION tLon v^g to mBke ac^ mr^ be Mt to 

The present invention relates to a method of optimis- physical channels to obtain the best channel and then 

ing the t ransmis sion of idle beacon ^■ff B flift in a com- establish frame and slot syncrironization using the nor* 

munications system, and particularly but not excm- 10 malidle beacon transmissions. These- transmissions also 

sivdy,maftystemhavmga enable the secondary station to save power by permit- 

ftequency channel, for example in a digital cordless ting them to power down. However, if h is quiet, these 

telephone system having time division multiple access regular normal idle beacon transmissi otis ge ne rated 

CTDMA) pr otocol and also a conimunications system every 10 ms can be a source of undesirable interference, 

c^erabk^m accc^aiice wim Ae methooVand to a pri- W m addition to being a waste of power. In fact some 

mary and a secondary station for use in the communica- workers in the field of cordless telephones believe that 

toons system. . , base station interference in a residential area may limit 

being drafted by the European Tdecc^nmunicattons *_r^v . y , !v 

Suu^Insthuk(ET^^ «* tf *T™ «^>£y fc*ge «^ «ui>y 

communication, one or more primary or fixed base !rtatlolls transmittin 8 nonnal ^ t** 00 * «W 

stations which are connected by wire to the PSTN and nal& 

one or more secondary or transportable, for example 25 SUMMARY OF THE INVENTION 
hand portable, stations which communicate by way of a 

radio link with a primary station. In a domestic environ- An object of the present invention is to reduce pri- 

ment there may be one secondary station to each pri- mary station normal idle beacon tr ansmissio ns during 

mary station but in the case of a block, of flats or an Ion 8 OT |dle periods. 

office environment a plurality of secondary stations wfll 30 Another object of the present invention is to reduce 

be capable of communicating via a r e s pec ti ve primary the power consumption of the secondary stations dur- 

station. In the case of DECT there are ten radio or mg long quiet or idle periods. 

frequency channels, and each is divided into frames of According to one aspect of the present invention 

10 milliseconds duration. Each frame is divided into 24 there is provided a method of optimising the transmis- 

equal time slots (or physical channels) which comprise 35 sion of idle beacon messages by a primary station in a 

12 time division duplex (TDD) channels termed duplex multi-channel radio communications system comprising 

channels. The TDD arrangement is such that the ntb a primary station and a transportable secondary station, 

and the (n+ 12)th time slots, where n is an integer be- According to this method the primary station monitors 

tween 1 and 12, are the forward and reverse physical the traffic history and local interference environment 

channels constituting the duplex channel. Each pair of 40 during an idle period. In response to the conditions of 

physical channels is capable of carrying one duplex the primary station not having a radio link c*taMwl*»d 

^gtised speech conversation or data at a rate of 1.152 with ^ secondary station after the expiry of the prede- 

Mbi sec. - ■ „ ternnned time interval and detecting a level of interfer- 

In setting up a voice call between a primary and a ence not exceeding a certain level, the primary station 

rr^^!^ "^^^Tf^ 45 **>Pts * '°w duty cycle beacon mode m which the 

^^S^ ^JFE?** ^fZ frequeiicyofthetransm^ 

^^^^o l^^^^^I^ ^Xnormal idle beacon transmissio^^ed 

method of ^dynanuc^chaimel allocation whereby a sec- ^ ^ pnmary stations when said conditions have not 

ondary station taking mto account its radio environ- beaaArterted 

ment as determined by monitoring the average interfer- 50 A _T ; . . 

eiicemeach of the 120 pairs of physical cha^ Accordmg to another aspect of the present mvenUon 

tiate* with the primary statx^ * contmumcations system comprises at least one pn- 

of physical chaBi^airrenUy available under the con- smicm and at least one secondary station, the 

trot of the primary station, primary and secondary stations having traiiscerving 

There wfll be times, such as at night, when the base 55 meam fcr estaMishmg a lato 

station is idle. Currently the DECT specification re- a secondary station on one of a plurality channels, 

quires base stations to continue transmissions on their means for scanning said plurality of channels, means for 

last active, forward physical channel to provide the monitoring the traffic history in said channels and 

system functions of broadcasting the basic system infor- means for monitoring the local interference environ- 

mation, base station identity and a frequency and frame 60 ment. Each primary station has means for determining 

timing reference. For convenience of description such to* time elapsed since it last established a link with a 

transmissions will be called **normal idle beacon" trans- secondary station and interference level determining 

missions. A secondary station in range of the primary means, and further includes means, responsive to deter- 

station can remain tuned to the active forward physical mining that a link has not been established after the 

channel but can power down. It wakes up to receive 65 expiry of a predetennined time interval and to detecting 

regular paging transmissions which are sent every' 160 that the level of surrounding interference has not ex- 

ms (or 1 6 frames) and to check every 2 or 5 seconds that ceeded a certain level, for transmitting a low duty cycle 

it is correctly tuned to, and in synchronism with, the request message as a paging signal to in-range second- 
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ary station(s) inviting it (or them) to enter a low duty are allocated for transmission in the reverse direction, 

cycle beacon. The forward and reverse physical channels are 

The invention is based on the fact that the primary twinned, that is, the correspondingly number forward 
station can, by monitoring the traffic history and local and reverse physical channel*, for example F4, R4, 
mterference environment during an idle period, decide 5 comprise a twin which hereinafter will be referred to as 
if the system has entered a long quiet period. If this is a duplex voice channel. In setting-up a call between a 
confirmed then the station can apply a low duty cycle primary and a secondary station, a duplex voice channel 
protocol which suspends the transmission of the normal is assigned to the transaction. The assignment of the 
idle beacon signals leading in turn to a reduction in the duplex voice channel in any of the frequency channels is ' 
primary station transmissions and reduced power con- 10 by the method of dynamic channel allocation whereby 
sumption by the secondary stations. The protocol instils a secondary station taking account of its radio environ- 
a degree of channel ordering or preference for a number ment negotiates with the primary station for access to 
of low duty cycle primary station-secondary station the best duplex voice channel currently available under 
signalling links used during long periods of inactivity the control of the primary station. In DECT there are 
that occur in low traffic environments. Ordering is 15 10 frequency rh ftnrtffc which means that they can pro- 
necessary to avoid low duty cycle links becoming cor- vide 120 duplex voice channels altogether, 
rupted by neighbouring interferers. Traffic densities The general stru c tur e of a digitised speech segment 
must be extremely^ low otherwise any form of low duty occupying a time slot is shown in FIG. 3. The message 
cycle signalling link wfll generate, or be subject to, structure c omprise s a synchronisation sequence 16, 
continual mterference from nrighbouring systems. 20 signalling data 18 and digitised speech 20. An interslot 
When traffic densities increase beyond a predetermined guard space 22 is also provided at the end of the mes- 
level it wfll be necessary for the primary station to sage. The digitisation rate is 32 kbits/sec Both the pri- 
operate its normal idle beacon mode. mary and secondary stations *ncl"^c a buffer to com- 

The present invention also relates to a secondary press the speech digitised at 32 kbits/sea into bursts of 

station and to a primary station for use in the telecom- 23 data at 1.152 MbrtVsea so that it is suitable for trans- 

munications system. mission. 

The present invention will be described, by way of The basic protocol for a transmission which is to be 

example, with reference to the accompanying drawing. initiated by a secondary station SS is for it to listen to all 

BRIEF DESCRIPTION OF THE DRAWTNO rcvcrse P* 1 ^ 0 * 1 channels in each of the frequency 

fSKlcl* LibdtKlrl ION Or THE DRAWING ^ channels and ascertain which reverse physical channels 

. FIG. 1 illustrates diagrammatically a digital cordless are busy and idle and the relative signal quality in these 
telephone system, reverse physical elmniu»fo and from the information 

FIG. 2 is a diagram showing the DECT frame stroc- derived the secondary station determines what it be- 
ture imposed on a frequency channel, beves is the best duplex voice channel and transmits in 

FIG. 3 is a diagram of the DECT slot siiuctuie for 35 its reverse physical channel to a particular primary 
voice signals, station PS. The signalling details 18 in the message 

FIG. 4 is a block schematic diagram of a secondary * together with other details in the initial transmission are 
station, and decoded and passed to the system controller 14 or 15 

FIG. 5 is a block schematic diagram of a primary which sets-up the fixed network connection. The pri- 
station. 40 mary station confirms that the particular duplex voice 

DESCRIPTION OF thf PBFFPBBFn channel has been assigned to the transaction. 

DESCRDTTON OF ^^EPJ^EFERRED In the forward direction, the primary stations send 

paging messages to the addressed secondary stations in, 

The digital cordless telephone system shown in FIG. say, every sixteenth frame. Such an arrangement ena- 
1 comprises a plurality of primary or fixed base stations 45 bles the secondary stations to "sleep" during at least the 
PS of which four, PS1, PS2, PS3 and PS4, are shown. intervening fifteen frames thereby economising on 
Each of the primary stations is connected by way of a power. An addressed secondary station in response to a 
respective wideband landhne link 10, 11, 12 and 13, paging request addressed to it will, unless a duplex 
capable of carrying digitised speech or data at a rate of voice channel has been assigned, transmit on the reverse 
say 1,152 Mbits/sec. to cordless telephone system con- 50 physical channel of the best duplex voice channel, 
trailers 14 and 15. The system controllers 14 and 15 are, Also during idle periods the primary station is re- 
in the illustrated embodiment, connected to the PSTN. quired by the DECT system specification to continue 

The system further comprises a large plurality of transmissions in the forward physical channel of its last 
transportable, for example hand portable, secondary active duplex voice channel in what will be termed its 
stations SSI to SS6 which in the illustrated embodiment 55 normal idle beacon mode. The information transmitted 
are used for digital time division duplex speech commu- includes basic system information including the base 
nication. Duplex communication between the second- station identity and frequency and frame timing refer- 
ary stations within an area covered by a system control- ence. Such system information is required by a second- 
ler and/or the PSTN is by way of radio through the ary station when wishing to initiate a call, 
primary stations PS. Accordingly the primary and sec- 60 In accordance with the present invention, it is pro- 
ondary stations each comprise a radio transmitter and posed to reduce the number of transmissions in idle 
receiver. periods still further by providing a low duty cycle bea- 

Referring to FIG. 2, the frequency channel is divided con mode. However, whenever the primary station and 
in the time domain into 10 ms frames. Each frame is any secondary stations are operating in this low duty 
divided into 24 time slots or physical charmeh of which 65 cycle beacon mode, they roust be capable of returning 
the first twelve Fl to F12 are allocated for transmission to a normal idle beacon mode in anticipation of a call 
in a forward direction, that is from a primary station to being requested and the system having to effect a con- 
a secondary station, and the second twelve Rl to R12 nection involving secondary stations already locked to 
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a pnmiry station within the guaranteed time of 1.5 a) silence, as the primary station has nothing to trans- 
seconds, mit to that handset, 

In order for a primary station to switch from a normal b) a paging message, as there is an incoming call to 

idle beacon mode to a l ow duty cycle beacon rood ctwo that secondary station, 

conditions, have to be met Firstly, the primary station 5 c) a low duty link reassurance (LDLReas) message 

^norhad a radio link established with a secondary which can be used by the secondary station to reset 

station for a predetermined time, for example 1 minute. timing information and remain confident that it b still in 

Secondly^ the primary station detects that the surround- contact with the primary station, (the LDLReas mes- 
mg m^ erenccj^iie^ equipment is tfa^ ^ fe trammitted at least once every 10 minutes), or 

«u3«nj^ 10 fl.ieturatononi* 

can be established for the primary and secondary sta- primary statkm»eito|mx^ 

^ ... „. . t . levels are too high to support the low duty cycle links. 

Assummgtha^^ conditions have been met, The protocol outlined above can be suinmarised in 

i^T^.^^ i™****.** 0 * *™«mg * "or- ^ totto^ tabulated sequence of operations: 

mal idle beacon information m every frame to transmit- 15 

ting a low duty cycle request (!X>Ot) message JnOhe . 

normal paging channd winch occura ev ery 160 m*. The Secondary Primary 

LDCR me»a^e7wfich wfll be received by the second- Station Sutkm 

ary stations monitoring that primary station, is an in vita- «- Normal idle Beacon time 

tion to the receiving secondary station to enter a low 20 (trammitted every frame) [ 

I duty cycle beacon mode. i^lJP 0 ^ <xj>c»> 

1 TWeach secondary st^w^ Jt^^S^m \ 

duty cycle link monitors the local interference levels I (cn idected cfaaimei for 300 ms) 



» 



and selects an empty reverse physical channel which it Itcratlve I _ ^ow Dmy Link Confirm (LDLG) 

uses to transmit a low duty link request (LDLR) mes- 25 ' (on selected channd lor 30 ms) I 

sage in every frame for a period, say 200 ms, which is ^SrLu^ ' 

sufficiently long to allow the primary station to monitor _ secondary Station page 

all the reverse physical channels and identify each of (transmitted as necessary) 

the channels being used by the respective secondary *— Low Duty Link Reassurance 

stations for LDLR messages. 3d <^^ s > 

The primary station having received LDLR mes- i ^^ td * 10 

sages from all the secondary stations within range, re- ^_ Return to Norma! Idle Beacon 

plies to each secondary station on the forward physical . (transnritted as necessary) 

channel selected by that* station by tr a mm i tt iitg a low 

™« * in^lemented m software at 

primary station ako detects interference on that ^ ^ ^ secondly stations, 

forward physical channel. The LDLC message is trans- . i MUlw J t " ,u ^"^y ^"f- 

mitt^i w /nt^^WmM M^JiwXT^^Ii* twl Various exceptional situations may arise and the pro- 

rmttrffor a r^crmmed number, for example three, ^^y^ J^ pted to ^ ^ ^ 

A secondary station will monitor the primary sta- 40 J* the event of a secondary station just coming into 

tkm's LDLC traiismission until it is complete m order to ^™£° f a P ?Tl *ZT 5 

obtain a tirmng reference for future -wake-ups^ In the a *"* dtt * * ^ to j ransmit . the P** 

event of a secondary station not detecting! LDLC ^^J^^^f? ^ ^ 

message in the frame following its original request then fJ^^ ledge of 5?"* ""i* 

it wfll energise its receiver to scan aD the pairs of pbysi- 45 fv«y 3. ins for 200 ms to ensure that 

cal channels as the primary station may attempt to es- the transmission wDl fall m the primary station's receive 

tabhsh a low duty cycle link on another pair of physical window. 

channels. Failure of a secondary station to detect a If at any tone after the low duty cycle hnk has been 
LDLC message may be due to the primary station de- established a LDLReas message is* not received when 
tecting excessive mterference on the duplex voice chan- 50 expected, then the secondary station wfll to back to 
nel selected by the secondary station when transmitting generating LDLR transmissions on another duplex 
the original LDLR message. In such a situation, the voicc channel. If attempts continue to remain unsuc- 
primary station does not reply on the forward physical cessM and there is no continuous beacon to lock to, 
channel : of that duplex voice channel but will select . then the secondary station may assume that it is out of 
another empty duplex chanwrf and address the second- 55 range of an operational base station and could turn itself 
ary station. The primary station transmits further off or continue to monitor the channel every 10 minutes 
LDLR messages in every frame for a predetermined m the hope of detecting a LDLReas message, 
time for example 200 ms, on the newly selected duplex I? the traffic level detected by the primary station 
voice channel. A predetermined number, for example exceeds a certain level and due to mterference it can no 
three, exchanges of LDLR messages are permitted be- 60 longer guarantee the availability of a low duty cycle 
fore the low duty cycle link establishment is abandoned Hnk for long periods or alternatively there may be a 
and the primary station and the secondary stations large number of low duty cycle link re-establishments, 
within range return to the normal idle beacon mode. the primary station in these cases commands all second- 
Assuming that a low duty cycle beacon mode is es- ary station to return to the normal beacon protocol, 
tablished, then at regular intervals, for example every 65 In the event of the low duty cycle hnk becoming 
160 ms, the secondary station wakes up and listens for a corrupted at the secondary station due to mterference, 
primary station transmission on the low duty cycle link. then it will detect a regular signal every 160 ms. If a 
The secondary station will expect to hear: secondary station detects and signal that it does not 
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expect from the lmked primary station, it will generate every 2 to 5 seconds. Such signals and information are 
LDLR messages as described above. detected by the demultiplexer 30 which passes the data 

Since the primary station monitors all duplex voice signals to the control element 35 which in response 
channels before assignment of the low duty cycle chain thereto changes over the switches 33, 37 and 44. The 
nel and generally the primary and secondary stations 5 signal and/or information is decoded in a MODEM 46 
see the same mterferer, not too many link re-establish- and the message information is supplied to the control 
ments will occur at initial low duty cycle set-up. If a element 35. 

low duty cycle link cannot be agreed between a primary In the event of a primary station sending a LDCR 
and a secondary station after a predetermined number, message, this is relayed to the control element 35. 
for example three, attempts, either at initial establish- 10 If a secondary station SS wishes to "converse" with 
ment or re-establishment, then the primary station will the primary station in response to the received in vita- 
enter its normal idle beacon mode and inform all the don signal, the control element 35 causes a LDLR mes- 
other secondary stations accordingly. sage to be generated and be sent to the MODEM 46 by 

All secondary stations linked to a primary station way of the switch 44. The modulated output from the 
must signal their willingness to enter low duty cycle 15 MODEM 46 is supplied to the transmitter 24 by way of 
idle beacon mode. If one secondary station is unable to the switch 33. The transmitter 24 transmits the LDLR 
do so due to mterference from a neighbouring system, signal on the reverse physical channel of the duplex 
then all must operate in a normal idle beacon mode. The voice channel used by the primary station when sending 
secondary stations must determine whether initially a the LDCR message. 

low duty cycle connection is suitable for their location 20 The remainder of the message exchange takes place 
and mterference environment. FIG. 4 is a block schc- under the direction of the control element 35 which has 
made diagram of a secondary station SS suitable for use been preprogrammed to carry out the sequence of oper- 
in the method and system in accordance with the pres- atkras mentioned above. 

ent invention. The secondary station SS comprises a The structure and operation of a primary station PS 
transmitter 24 connected to an antenna 26 which is also 25 shown in FIG. 5 generally resembles that of the second- 
connected to a receiver 28. A demultiplexer 30 is in- ary station shown in FIG. 4. Similar elements have 
eluded in the received signal circuit to separate a digi- reference numerals the same as in FIG. 4 except for a 
tised speech signal from other data signals. "prime" designation. However, because the primary 

A microphone 31 is connected to a CODEC 32 station is essentially a relay station interconnecting the 
which includes storage for the digitised speech. The 30 PSTN connections 131 and 138 to the secondary station 
CODEC 32 operates at 32 kbits/sec The CODEC 32 is by way of an air interface, it does not require a micro- 
connected to a data compressor 34 which compresses phone, loudspeaker and keypad. It does have a control 
the digitised speech into bursts having a data rate of the clement 35' which is programmed to carry out the set- 
speech at 1.152 MbhVsec. A control clement 35 is pro- ting-up of a low duty cycle beacon as well as all the 
vided which controls the operation and internal organi- 35 other normal operations required of a primary station, 
sation of the secondary station and winch has a store 36 For convenience of description, the present invention 
connected to it for storing amongst other things details has been described with reference to DECT. However, 
of the usage and quality of all the duplex voice channels. the method in accordance with the present invention 
At the occurrence of a reverse time slot or physical may be used in other suitable systems, 
channel in the best available duplex voice channel, as 40 From reading the present disclosure, other modifica- 
decided by the control element 35, a burst of com- tions will be apparent to persons skilled in the art. Such 
pressed digitised speech is then relayed by way of a inodifications may involve other features which are 
change-over switch 33 to the transmitter 24 whose fre- already known in the design, manufacture and use of 
quency channel has been predetermined by the control digital cordless telephone systems and devices and com- 
element 35 applying control signals to a local oscillator 45 ponent parts thereof and which may be used instead of 
25 as part of the choice of the best available duplex or in addition to features already described herein. Al- 
voice channel though claims have been formulated in this application 

The received digitised speech m tlie forward time slot to particular combinations of features, it should be un- 
or physical channel is relayed by way of a change-over derstood that the scope of the disclosure of the present 
switch 37 to the data compressor/expander 34 in which 50 combination of features disclosed herein either explic- 
it is expanded to digitised speech having a data rate of itly or nnplichry or any generalisation thereof, whether 
32 kbits/sec and passed to the CODEC 32 and then to or not it relates to the same invention as presently 
a loudspeaker or other audio transducer 38. claimed many claim and whether or not it mitigates any 

A keypad 40 is connected to the control element 35, or all ofth* sam- t^r*™^ pmMfim a$ docs the present 
for keying-in data such as a called party's telephone 55 invention. The applicants hereby give notice that new 
number. The control element 35 causes the keyed-m claims may be formulated to such features and/or corn- 
data to be displayed on a display device 42. The control binatkras of such features during the prosecution of the 
element 38 also adds the necessary signalling to the present application or of any further application derived 
keyed-in data which is conveyed by way of a change- therefrom, 
over switch 44 to the transmitter 24. 60 I claim: 

The switches 33, 37 and 44 are controlled by the LA method of optimizing the transmission of idle 
control element 35. beacon messages by a primary station, in a communica- 

Assuming that the secondary station is operating in a tion system comprising a primary station and at least 
normal idle beacon mode, at least its transmitter 24 and one transportable secondary station which communi- 
receiver 28 are powered down. At least the receiver is 65 cates with the primary station over a radio link on one 
woken up by instructions generated by the control de- of a plurality of channels, where the primary station 
ment 35 to listen for paging signals every 1 60 ms and to transmits normal idle beacon transmissions at a normal 
listen for frequency and framing information once in rate of repetition when the primary station has no radio 
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link established with any secondary station, character* 9. A method as claimed in claim 2, characterised in 

ized by co m pri sin g performance of the following steps that, when the primary station is operating in the low 

by the primary station: duty cycle beacon mode, it transmits low duty link 

monitoring said primary station's traffic history and reassurance signals at predetermined intervals. 

the level of mterference durmg an idle period. 5 Id A method as claimed in claim 9, characterised in 

responsive to said primary station's detecting the that a secondary station coming into range of the pri- 

condftkms that said station has not had a radio link nary station while said primary station is operating in 

ffttaMfot^ with any secondary station for the du- the low duty cycle beacon mode and wanting to estab- 

ration of a predetermined tim* interval, and that 1**° a similar link with the primary station, transmits a 

the level of interference does not exceed a given 10 low duty cycle request message at regular intervals 

level adopting a low dirty cycle beacon mode m over a time period which exceeds the time required by 

which the rate of repetition of transmitted idle primary station to monitor all the available chan- 

beacon messages is less than the normal rate of . ^>> 

repetition of normal idle beacon transmission by 11- A c ommuni ca tio ns system comprising a primary 

primary stations not detecting said condition. 15 station and at least one transportable s econd a r y station 

2. A method as claimed in claim 1, characterised in which communicates with the primary station over a 
that the primary station in response to detecting said radio link on one of a plurality of channels, the primary 
cor^wivtramniits » low duty cycle request message stotion secondary station each inducting a 
as a paging signal, in that a secondary station in re- respective transceiver for establishing a radio lmk on 
spouse to the receipt of the low duty cycle request 20 channels, arf each transceiver comprising 
message, trai^ means for scamimg saidp^ty of f^^ekand means 
a time interval at least equal to thTlengAoftoe re- for nS ^^l ° f mtcrfcrencc V 
quired by the primary smtion to monitor all the avail- wbcrc T 1 !^ f*™? «? Uon t mcanS for 
able channels, and in that the primary station sends a controlling its transceiver to ttansrmt pagmg sig- 

" ™i m . , p"«™y ******* a nai* ^ to transmit normal idle beacon transmis- 

low duty hnk confirm s^to^ secondary «atu>„ ^T.lr^.c oTSpctition when the pri- 

wtaA h* ; tansmitted . lowduty bok requesr message, ^tion has bo radio liSTestablished with any 

provided that excessive mterference is not detected on secondary station, 

the respective channel. .... _ . . . characterized in that said primary station further 

3. A method as claimed m claim 2, characterised m comprises 

that each secondary Ration, responsive to not recei vjng means fof no ^ oxiD ^ ^ trafc^ history m said chan- 
a low duty link confirm signal within a predetenmned 

to^sc^av^lecham^ means for determining the time elapsed since said 

low duty cycle link on ano^channeL primary station last established a link with a sec- 

4. A method as claimed m claim 1, characterised m 35 oiidary station, and 

that, when the primary station is operating in the a tow means, responsive to said primary station's detecting 

duty cycle beacon mode, it transmits low duty hnk the conditions that said station has not had a radio 

reassurance signals at predetenmned intervals. ifoV fguifrfeh^ with ?"y «r™^ a ry cation few th* 

5. A method as claimed in claim 2, characterised in duration of a predetermined time interval, and that 
that a secon d ary station, coming into range of the pri- 40 the primary station's level of mterference does not 
mary station while said primary station is operating in exceed a given level, for transmitting a low duty 
the low duty cycle beacon mode, and wanting to estab- cycle request message as a paging signal. 

Ksh a similar rink with the primary station, transmits a 12. A system as claimed in claim 11, characterized in 

low duty cycle request message, at regular intervals that the secondary station comprises means responsive 

over a time period which exceeds the time required by 45 to ^ receipt of a low duty cycle request message for 

the primary station to monitor all the available chan- selecting a physical channel and for transmitting a low 

. . cycle link request message over a predetermined 

6. A method as claimed in claim 3, characterised in time interval, and in that the primary station comprises 
that a secondary station, coming into range of said pri- means responsive to the receipt of die low duty cycle 
mary station while said primary station is operating in 50 link request message for transmitting a low duty hnk 
the low duty cycle beacon mode, and wanting to estab- confirm signal. 

hsh a similar hnk with the primary station, transmits a 13. A system as claimed in claim 12, characterized in 

low duty cycle request message at regular intervals that each secondary st at ion co mpris es timing 

over a time period which exceeds the time required by responsive to failure of the respective secondary station 

the primary station to monitor aD the available chan- 53 to receive a low duty hnk confirm signal within a prede- 

nek termined time, for initiating scanning of at least a plural- 

7. A method as claimed, in claim 3, characterised in hy of said plurality of channels to determine levels of 
that, when the primary station is operating in the low mterference on respective channels, and for initiating 
duty cycle beacon mode, it transmits low duty link transmission of a low duty cycle link request message 
reassurance signals at predetermined intervals. 60 on an acceptable channel. 

8. A method as claimed in claim 7, characterised in 14. A system as claimed in claim 13, characterized in 
that a secondary station, coming into range of said pri- that said primary station includes means, responsive to 
mary station while said primary station operating in the receipt of a low duty cycle hnk request message, for 
low duty cycle beacon mode, and wanting to establish a generating a low duty link reassurance signal at prede- 
similar link with the primary station, transmits a low 63 termined intervals. 

duty cycle request message at regular intervals over a 15. A primary station for use in a communications 

time period which exceeds the time required by the system comprising at least one transportable secondary 

primary station to monitor all the available channels. station which communicates with the primary station 
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over a radio link on one of a plurality of channels, the 
primary station including a transceiver for establishing a 
radio hnk cm one of said channels, said transceiver com- 
prising means for scanning said plurality of channels 
and means for monitoring the primary station's level of 
interference, 

wherein said primary station comprises means for 
controlling its transceiver to transmit paging sig- 
nals, and a control element for controlling the pri- 
mary station to transmit normal idle beacon trans- 
missions at a normal rate of repetition when the 
primary station has no radio link established with 
any secondary station, 
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characterized in that said control element further 
comprises 

means for monitoring the traffic history in said chan- 
nels, 

means for o^ermining the time elapsed since said 
primary station last established a link with a sec* 
ondary station, and 

means, responsive to said primary station's detecting 
the conditions that said station has not had a radio 
link established with any secondary station for the 
duration of a predetermined time interval, and that 
the level of interference does not e xcee d a given 
level, for transmitting a low duty cycle request 
message as a paging signal. 
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